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Foreword

We are pleased to present the 2006 annual report on
the status of animal health in the United States. This
is the third such report that provides a wide-ranging
review of the health of our Nation's domestic animal
resources.

The report highlights significant epidemiologic
events of 2006 and provides insight into the Nation’s
animal health surveillance activities. In addition, the
report presents an update on programs, both new
and existing, that strive to maintain healthy livestock,
poultry, and aquaculture populations.

This year, we are introducing two new
chapters—animal health research and international
collaboration. Animal health research is an important
component of the U.S. animal health infrastructure.
A description of this infrastructure—a complex
network of Federal, State, and industry partners—
is again included in the report as a reference tool.
Chapter 8 (page 97) presents additional information
on some of the research under way by agencies of the
U.S. Department of Agriculture (USDA) and America’s
schools of veterinary medicine. We hope this new
chapter will not only enhance your understanding

of the animal health infrastructure but also provide

a foundation to promote discussion and exchange of
knowledge, both internationally and domestically, on
these important research areas.

We also dedicate a chapter (chapter 9, page 105)
to APHIS-wide international collaboration and
capacity-building projects. We in Veterinary
Services, and APHIS employees in other units, are
proud of the roles we play in numerous training,
education, and outreach programs under way
throughout the world to safeguard and improve
animal and human health globally.

I believe you will find the 2006 Animal Health
Report a helpful resource on the status of U.S.
livestock, poultry and aquaculture, as well as
programs and strategies that are in place to ensure
their continued health. As always, I invite and
encourage your comments and ideas, as well as
suggestions on how we can improve next year’s
report. You will find information on how to provide
feedback and contact details on page 159. Thank you
for reading.

—John Clifford
Deputy Administrator,
Veterinary Services
USDA-APHIS
Washington, DC
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CHAPTER 1

Animal Health Events in 2006

The Veterinary Services (VS) branch of the U.S.
Department of Agriculture’s (USDA) Animal and
Plant Health Inspection Service (APHIS) is responsible
for protecting and improving the health and quality
of the Nation’s agricultural animals, animal products,
and veterinary biologics. As part of its mission,
VS practices preventive veterinary medicine and
epidemiology on a broad scale and monitors and
responds to animal health events of statewide,
regional, national, and international importance.
This chapter documents several important animal
health events that occurred in the United States
during 2006. These events included the bovine
spongiform encephalopathy (BSE) case in Alabama
and incidents of vesicular stomatitis, anthrax, viral
hemorrhagic septicemia (VHS), honey bee colony
collapse disorder (CCD), contagious equine metritis
(CEM), equine herpesvirus type 1 (EHV-1), and
equine viral arteritis (EVA).

BSE Case in Alabama

On March 15, 2006, USDA-APHIS confirmed that a
sample from an Alabama cow tested positive for BSE.
The cow was euthanized and buried on the farm and
did not enter the animal feed or human food supply.

APHIS and the U.S. Department of Health and
Human Services’ Food and Drug Administration
(FDA) completed their investigations in collaboration
with the Alabama Department of Agriculture and
Industries. The animal tested positive on the World
Animal Health Organization (OIE)-recognized scrapie-
associated fibrils immunoblot test, often referred to as
the Western blot, and by immunohistochemistry. Tests
were conducted at the USDA-Agricultural Research
Service's National Animal Disease Center and APHIS’
National Veterinary Services Laboratories (NVSL) in
Ames, IA.

USDA's investigations indicated that the positive
animal, the index animal, was a red crossbreed.

The cow was nonambulatory on the farm and was
examined and treated by a local, private veterinarian.
The following day, the cow remained nonambulatory.
The veterinarian euthanized the animal and collected
a sample, which was submitted for BSE testing. The
animal was then buried on the farm.

The age of the affected cow was determined
through dentition to be more than 10 years at the time
of death; therefore, she was born prior to the FDA’s
ban on feeding recycled ruminant protein to other
ruminants. FDA implemented the ban in 1997 to help
minimize the risk that a cow may consume feed
contaminated with the agent thought to cause BSE.

APHIS and Alabama State officials investigated
36 farms and 5 auction houses and conducted DNA
testing on herds that may have included relatives
of the index animal. APHIS and State investigators
were unable to find any related animals except for
the two most recent calves of the index animal. The
most recent calf was located at the same farm as the
index animal; the second calf died in 2005. No other
animals of interest were located. The living calf of
the BSE-positive animal is currently being held at the
NVSL for observation.

APHIS’ investigation did not reveal the BSE-positive
animal’s herd of origin. Experience worldwide has
shown that it is highly unusual to find BSE in multiple
animals in a herd or in an affected animal’s offspring.

The FDA conducted an investigation into local
feed mills that may have supplied feed to the index
animal after the 1997 feed ban was implemented.
This investigation showed that adequate controls
were in place in feed facilities in the immediate
geographic area of the index farm and that local
feed mills that handle prohibited materials were in
compliance with FDA’s feed ban.

Vesicular Stomatitis

Vesicular stomatitis is a viral disease that primarily
affects cattle, horses, and swine and occasionally




affects sheep, goats, llamas, and wildlife. Humans can
be exposed to the virus that causes the disease when
handling affected animals but rarely become infected.

Historically, outbreaks of vesicular stomatitis
in domestic livestock occur in the Southwestern
United States during warm months and particularly
along river ways. However, outbreaks are sporadic
and unpredictable. In 2006, the United States
reported vesicular stomatitis in one State, Wyoming
(table 1). The previous outbreak, in 2005, affected
445 premises in 9 States (Arizona, Colorado, Idaho,
Montana, Nebraska, New Mexico, Texas, Utah, and
Wyoming). Because the 2006 isolate was closely
related to viruses isolated from animals in Montana
and Wyoming in 2005, VS scientists suspect that the
2006 cases resulted from an overwintering of the
2005 vesicular stomatitis viruses in the area.

In affected livestock, vesicular stomatitis causes
blisterlike lesions in the mouth and on the dental
pad, tongue, lips, nostrils, coronary band, teats,
vulva, and prepuce. Animals usually recover within
several weeks. While vesicular stomatitis can cause
economic losses to livestock producers, it is a
particularly important disease because its outward
signs are similar to—although generally less severe
than—those of foot-and-mouth disease, a foreign
animal disease of cloven-hoofed animals that was
eradicated from the United States in 1929. The
clinical signs of vesicular stomatitis are also similar
to those of swine vesicular disease, another foreign
animal disease. The primary way to distinguish
among these diseases is through laboratory tests.

The mechanisms by which vesicular stomatitis
virus spreads are not fully known; insect vectors,
mechanical transmission, and movement of animals

TABLE 1: Vesicular stomatitis outbreaks

2004 2005 2006

States affected 3 9 1
Positive premises quarantined 294 445 13
Animals found positive 470 786 29
Bovine 63 202 12
Equine 405 584 17
Ovine 0 0 0
Camelid (1 llama, 1 alpaca) 2 0 0

are probably
responsible. Once
introduced into
a herd, the virus
apparently moves
from animal to
animal primarily by
contact or exposure
to saliva or fluid
from ruptured
lesions.

Control of
vesicular stomatitis
spread occurs via

State quarantine of
affected premises
and control of movement of animals from affected
areas. Insect control also helps prevent occurrences of
the disease in livestock on the premises. Accredited
and regulatory veterinarians and producers strive

to detect the disease quickly, quarantine affected
premises and animals, and control future outbreaks.

Anthrax

Cases of anthrax, caused by the spore-forming
bacterium Bacillus anthracis, are reported in the United
States almost every year, but Minnesota experienced
its second-largest anthrax outbreak in the State’s
history in 2006.

Information available from the Minnesota Board
of Animal Health indicates that 91 animals, including
cattle, bison, and horses, died of anthrax. The
outbreak began in mid-June and involved 28 farms
in 6 counties in the northwestern part of the State.
Before 2000, anthrax had not been diagnosed in
any of these counties and had occurred primarily in
southern areas of the State.

Among other suggestions, the Minnesota Board
of Animal Health recommended that all cattle grazed
in northwestern Minnesota be vaccinated against
anthrax and that farm managers not graze livestock
on previous anthrax sites or flooded land in anthrax-
endemic areas.

Spores of B. anthracis can remain viable in the
soil for many decades. Outbreaks of anthrax in
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grazing animals tend to occur after extreme weather
conditions. Drought or severely wet conditions can
force buried spores to the surface, where they can
easily be ingested by grazing animals. Vaccination
effectively prevents anthrax in livestock, and
antibiotics may be effective in treating exposed
animals if administered very soon after exposure.

Anthrax is a notifiable disease in the United States,
so occurrences must be reported to State animal-
health authorities.

Viral Hemorrhagic
Septicemia

VHS is an OIE-reportable disease that affects fish
worldwide. VHS has long been considered a serious
disease of rainbow trout and a few other cultured
freshwater fish species in Europe. Known as “Egtved
virus” in European fish populations, VHS virus
causes high mortality and can have severe economic
consequences.

Prior to 2005, four genotypes of VHS virus had
been identified. Genotypes I, II, and III are found
mainly in Europe and Japan, while isolates of
genotype IV have been recovered only from fish
in North America, Japan, and Korea. VHS virus
was first reported in the United States in 1988 in
spawning salmon in the Pacific Northwest. VHS
is now endemic among Pacific herring and Pacific
cod populations off the coast of Alaska, Canada,
and Washington State. In the Atlantic Ocean, the
virus has been isolated from Atlantic herring
and Greenland halibut.

VHS was first detected in the Great Lakes region
in the Bay of Quinte, Lake Ontario, in 2005 and
was subsequently detected in an archived sample
originally taken from Lake St. Clair in 2003. VHS
virus also was detected from samples collected from
a variety of fish species between 2005 and 2006 in
lakes St. Clair, Ontario, and Huron and the
St. Lawrence River. Since 2005, a number of large
die-offs have occurred. These die-offs are being
caused by a new, presumably mutated VHS virus
type IV strain, referred to as strain IVb, which is
affecting multiple genera of fish in new environments
in Canada and the United States. VHS IVb is now

known to affect at least 23 freshwater species in the
United States, including a number of ecologically
and recreationally important fish. It is not known
how VHS virus was transferred to the Great Lakes or
how long it has been in the ecosystem. One possible
scenario suggests the virus may have mutated from
a marine form and become pathogenic to naive
freshwater fish species. A genotype of VHS IVb

also has recently been reported in Atlantic coastal
environments in Canada.

On October 5, 2006, VS received information
regarding diagnostic surveillance activities from wild
fish in the St. Lawrence River and subsequent testing
via quantitative reverse-transcriptase—polymerase
chain reaction (RT-PCR), which indirectly detects
replicating viable virus. This information indicated
that samples from channel catfish (Ictalurus punctatus)
and Coho salmon (Oncorhynchus kisutch) were positive
for VHS virus. VS presumed that these two species of
great importance to U.S. aquaculture were now able
to harbor the virus.

On October 24, 2006, the Administrator of APHIS
issued a Federal Order that immediately prohibited the
movement of 37 species of live fish into the United
States from Ontario and Quebec, Canada, the two
Provinces that reported VHS outbreaks. This order also
prohibited the interstate movement of the same fish
species from eight States (New York, Pennsylvania,
Ohio, Michigan, Indiana, Illinois, Minnesota, and
Wisconsin) that have reported occurrence of VHS
or are at immediate risk of acquiring the disease.

Following stakeholder feedback, the Federal
Order was amended on November 14, 2006, to
allow for restricted movements under certain
conditions out of the States affected by the original
Federal Order. The basis for limiting this Federal
Order to these States is that no VHS activity has
been diagnosed or reported outside of the Great
Lakes watershed or in any cultured populations of
known susceptible species.

Honey Bee Colony
Collapse Disorder

University and Federal researchers, animal health
officials, cooperative extension educators, and
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industry representatives are investigating reports of

a large number of honey bee colony die-offs in 2006.
The condition known as CCD might be affecting
honeybees across all of North America.

Currently no cause or etiology has been identified.
CCD is characterized by the sudden loss of a colony’s
population of adult bees. In all cases, few, if any,
adult bees were found in or near the dead colonies.
In colonies that still have bees, small clusters were
reported with evidence of a laying queen.

A diverse group of institutions—including the
honeybee industry, USDA and other government
agencies, researchers, universities, and State
agriculture departments—has been formed to
investigate the causes of the sudden losses and to
develop management strategies and recommendations
for beekeepers. Additional information and tentative
recommendations for beekeepers experiencing CCD
can be found at the CCD Web site at <http://maarec.
cas.psu.edu/ColonyCollapseDisorder.html>.

Contagious
Equine Metritis

CEM is a foreign animal disease

not present in the United States. It

is caused by Taylorella equigenitalis, a
highly contagious bacterium that

is transmitted venereally. The CEM
organism is transmitted by either
carrier stallions or mares during
breeding. Stallions show no signs of
disease; thus, it is difficult to detect
the carrier stallions based on physical
findings alone. Though some mares
may show no signs of disease, most
will show clinical signs of acute
purulent metritis and temporarily be
infertile.

Transmission most commonly
occurs during mating, but the bacteria
may be transmitted in semen via
artificial insemination or by fomites,
such as contaminated instruments.

An outbreak in Kentucky in 1978 that devastated the
Thoroughbred breeding industry, followed by an
outbreak in Missouri in 1979, precipitated efforts to
eradicate CEM within the United States.

In November 2006, two Lipizzaner stallions in
Dane County, W1, were found to have CEM. The
two stallions were imported from Germany in 2004
and had resided at an equine breeding and research
facility in Dane County. These horses and 16 others
kept at the home farm were immediately quarantined
by the State Veterinarian. Exposed horses were tested;
none was found positive for CEM. The stallions were
treated for the Taylorella infection.

National surveillance of CEM is not conducted
in the United States. Routine screening is standard,
however, at U.S. CEM quarantine facilities in States
approved by USDA to accept mares and stallions
from CEM-affected countries. CEM is endemic in
European Union countries (including Scandinavia),
Japan, and Morocco. Evaluation of the reproductive
tract is standard veterinary practice prior to purchase
and as part of breeding soundness examinations.
Several PCR tests have been developed and show
promise because of high sensitivity for the CEM
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organism. The gold-standard method now includes
test breeding, the complement fixation test, and
bacterial cultures from swabs of the prepuce (and
surface of the penis), fossa glandis, and urethral
sinus of the stallion and the clitoral fossa and sinuses
and cervix (when applicable) of the mare. However,
a diagnostic lab must be experienced in this culture
as the organism is difficult to grow and isolate. CEM

is not a zoonotic disease and is not a concern to
public health.

Equine Herpesvirus Type 1

EHV-1 is primarily a respiratory pathogen
associated with a variety of clinical manifestations
in horses. In addition to being a significant cause of
respiratory illness and abortion in horses, EHV—1
can cause paralytic neurological disease. EHV—I

is enzootic throughout the world, and almost all
horses older than 2 years have been exposed to

it. After an equid’s initial exposure, EHV-1 can
develop into an inapparent, latent infection. The
virus’ ability to reside as a silent and persistent
infection in horses provides a reservoir of virus
for continual transmission.

In recent years, increased numbers of cases of
the neurologic form of EHV-1 have been reported,
and high-profile outbreaks have occurred, affecting
several sectors of the U.S. equine industry. These
outbreaks are the first reported EHV—1 outbreaks at
large facilities or events involving neurologic cases
that resulted in euthanasia. The increased number of
cases combined with the outbreaks at large facilities
have raised concerns that the neurologic form of
equine herpesvirus may be increasing in prevalence
and/or morbidity and mortality and thus constitute
an emerging disease in the United States.

Prior to 2003, reports of neurologic EHV-1
outbreaks in the United States were sporadic, with
typically none to a few outbreaks identified annually.
In 2005, six outbreaks of neurologic EHV—1 were
reported in four States. In 2006, the number of
reported outbreaks grew to 12 and involved 9 States.
The outbreaks have been primarily concentrated in
the Eastern United States, with a few Midwestern and
Western States experiencing outbreaks.

The apparent increase of neurologic EHV-1 cases in
the United States in recent years may be attributable to
a strain of EHV—1 with a mutation that encodes for a
particularly robust replicase enzyme. The result of this
mutation is that the virus can reproduce rapidly with
a predilection for nervous system tissue; therefore,
the viremia occurs earlier, reaches a higher peak,

Recent outbreaks of the neurologic form of
equine herpesvirus have raised concerns that
it may be increasing in prevalence and/or
morbidity and mortality and thus constitute an
emerging disease in the United States.

and lasts longer. Beginning with the Ohio outbreak
during January 2003, the progression of the disease
in a population as well as in individual cases has been
much more rapid than in the past.

Response to currently available vaccines for EHV-1
does not appear to be strong enough to protect all
immunized animals against the disease induced by
the mutated strain of EHV—I1. In some outbreaks,
such as the Ohio outbreak of 2003, well-vaccinated
populations of horses have experienced severe disease
outbreaks, and some animals have died. It is still
unknown what factors are involved in the emergence
and/or maintenance of the viral mutants. It is also
unclear at this time what role the poor immunogenic
response to the mutated strain is playing in the
outbreaks that have occurred in recent years. In many
of the reported outbreaks of neurologic EHV-1, the
cases may not have been typed for the mutation, and
there was not a standard case definition across the
time period.

The question of whether neurologic EHV-1 is an
emerging disease can be evaluated using standard
definitions of disease emergence. A disease is
considered to be “emerging” when it meets at least
one of the following criteria:

e Itis identified for the first time;
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e It evolves and changes in virulence, host capable of
being infected, or other pathogen behavior;

e It changes in geographic range or incidence within
a range.

The current EHV-1 outbreaks appear to fit the
criterion for a disease that is evolving and changing
in virulence and behavior. It is possible, though, that
the disease has not changed in incidence or character
and that, instead, awareness of the disease has grown
because testing and/or reporting has increased
interest or the affected animals are higher profile.

Another factor that might be involved in the
apparent increase of cases is horse movement, which
could introduce the disease to new populations and
lead to transport stress. Stress might suppress the
immune system and allow the disease to express
itself or the virus to reemerge from the latent phase.

More data are needed to evaluate whether the
number and severity of cases actually are increasing.
Variations in EHV—1 reporting requirements and
case definitions make it difficult to identify the true
number of cases accurately.

Equine Viral Arteritis

EVA is an infectious viral disease of horses that

causes a variety of clinical signs, most significantly
abortions. The disease is transmitted through both
the respiratory and reproductive systems. Many
horses are either asymptomatic or exhibit flulike
symptoms for a short period. An abortion in pregnant
mares is often the first—and in some cases, the
only—sign of the disease. EVA has been confirmed

in a variety of horse breeds, with the highest
seropositive rate found in Standardbreds.

In 2006, multiple outbreaks of EVA were detected
in New Mexico and several other States. The situation
began on a large quarter horse breeding farm in
New Mexico with four breeding stallions. Significant
pregnancy losses (up to 50 percent) prompted the
owner to contact the M. H. Gluck Equine Research
Center at the University of Kentucky. Specialists there
suggested that EVA was a likely cause of the abortions.
Laboratory testing confirmed serologic evidence
of equine arteritis virus infection in 24 of 26 sera,

mostly from mares that had aborted. In addition, the
equine arteritis virus was detected in semen samples
from two of the breeding stallions. The New Mexico
State Veterinarian was notified, and the farm was
quarantined by the State.

Fresh-cooled semen collected from one of the
breeding stallions on the index premises together
with mares (both donor and recipients) that visited
the premises during the same period were traced to
premises in 18 States: Alabama, Florida, Indiana,
Kentucky, Minnesota, Mississippi, California,
Colorado, Idaho, Kansas, Louisiana, Missouri,
Montana, Oklahoma, South Dakota, Texas, Utah,
and Wyoming.

Upon testing, horses from six States showed recent
infection with equine arteritis virus. Those States
were Kansas, Montana, New Mexico, Oklahoma,
Utah, and Alabama. Strongly suggestive but not
confirmatory proof of recent infection with equine
arteritis virus was found in horses in an additional
four States (California, Colorado, Idaho, and Texas),
each with one or more animals with epidemiologic
links to the index premises in New Mexico and high
antibody titers to the virus. No evidence of equine
arteritis virus infection related to the shipped semen
or mares that had visited the index premises in New
Mexico was found in the nine remaining States
(Florida, Indiana, Kentucky, Louisiana, Minnesota,
Missouri, Mississippi, South Dakota, and Wyoming).

At the height of the occurrence, 8 premises, with
a total of 428 horses, were under official quarantine
in New Mexico. Additionally, 15 other New Mexico
premises, housing some 653 equids, were placed
under voluntary quarantine by the respective
attending veterinarians and/or the premises owners.
The last laboratory-confirmed evidence of equine
arteritis virus infection on any premises in the State
was July 29, 2006. Restrictions were lifted from all
but one of these premises effective August 14, and
the quarantine was lifted from the last premises in
New Mexico on December 5, 2006.

In Utah, an estimated 591 horses on some 21
affected premises were quarantined. Of the known
outbreaks of EVA, 14 (66 percent) were secondary/
tertiary occurrences of the disease linked not directly
to the New Mexico premises, but to the 7 affected
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premises in Utah that had direct exposure to the
index premises in New Mexico. An additional 350
horses on 6 premises were also quarantined, but
restrictions were lifted once absence of equine
arteritis virus infection in these animals was
confirmed. As of November 26, the quarantine had
been removed from the last remaining known EVA-
affected premises.

This outbreak increased awareness of a disease
with significant financial repercussions, especially
for the breeding sector of the equine industry.

The outbreak presented several important features:

e This was the first widespread dissemination of
equine arteritis virus in quarter horses;

e Semen from one infected stallion readily spread
the virus among an unprotected population;

e Movement of donor/recipient mares and the
widespread practice of embryo transfer were
recognized as important factors in the epidemiol-
ogy of EVA;

e The intensive management of mares on many of
the affected breeding farms facilitated virus trans-
mission by the respiratory route; and

e The lack of a national program for prevention and
control of EVA and differences among States in
reporting hampered efforts to define more accu-

rately equine arteritis virus spread in certain States.
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CHAPTER 2

Animal Health Initiatives

This chapter focuses special attention on particular
animal health initiatives, including the continuing
development of the National Animal Identification
System (NAIS) and the National Veterinary
Accreditation Program (NVAP).

NAIS

The Animal and Plant Health Inspection Service
(APHIS) is charged with developing and
implementing a practical, cost-effective, and
reliable NAIS to complement and, when possible,
consolidate animal identification programs
nationwide. These efforts will enable animal health
officials to respond more quickly and effectively
to animal disease outbreaks and help producers

in affected areas to take the measures necessary

to protect their animals, their communities, and
their livelihoods.

From its inception, the NAIS has been a State—

Federal-industry partnership that has evolved to meet
producer needs. That partnership continued to grow

in 2006.

The “NAIS Draft User Guide”

In late November 2006, APHIS released the
“NAIS Draft User Guide,” the linchpin of 2006
NAIS outreach and the major programmatic
document released that year. The Guide supersedes
all previously published implementation plans and
guidelines. It summarizes programmatic
developments in NAIS that occurred throughout
the year, provides practical “how to” information
to producers interested in participating in the
components of NAIS that are currently available,
and outlines a proposal for integrating all

three components of NAIS into a unified

communications network for producers and animal
health officials alike.

Since publication of the “Draft User Guide” on the
NAIS Web site, APHIS has received several hundred
comments from interested stakeholders. APHIS will
continue to revise the Guide in order to respond to
these comments. The NAIS Web site is available at
<http://animalid.aphis.usda.gov/nais>.

NAIS Program Update

NAIS has three components, all of which are
voluntary at the Federal level: premises registration,
animal identification, and animal tracing. Through
NAIS, APHIS’ ultimate, long-term goal is to have the
capacity to identify all premises and animals that
have had contact with a foreign animal disease (FAD)
or domestic animal disease of concern within 48
hours after its discovery.

Premises Registration—Registering premises,
or locations where livestock are housed or kept,
is key to providing animal health officials with
the information they need to conduct disease
investigations quickly and efficiently. Indeed,
without a solid baseline of premises registered,
APHIS’ goal of 48-hour traceback cannot be met.
For this reason, States, tribes, and territories
devoted much of 2006 to registering premises
within their regions. By the end of January 2007,
more than 350,000 premises had been registered
within 50 States, 5 tribes, and 2 U.S. territories.
This represents slightly more than 25 percent of
the estimated number of premises nationwide.

Animal Identification—In 2006, APHIS established
guidelines for animal identification devices that
would be used within the NAIS. These guidelines
ensured that any approved device would be
referenced to an animal identification number
(AIN), would be easily readable and have a high




retention rate, and would be imprinted with

the U.S. shield. Later in the year, APHIS began

to approve such devices in response to multiple
applications from manufacturers. By the end of
2006, five different devices from three different
manufacturers had been approved for program use
in cattle, cervids, bison, swine, sheep, and goats. All
five devices were low-frequency, radio-frequency
identification eartags.

In October 2006, APHIS also announced that
distribution records for animal identification
devices would no longer be held on USDA’s AIN
Management System database but, instead, on animal
identification device distribution databases (ADDDs)
operated by States or private companies. State and
Federal animal health officials will have access to the
records held on these databases only when necessary,
based upon the same criteria for access as with
animal movement records.

Following this announcement, APHIS worked
extensively with industry to develop these databases,
and deployment of the ADDDs is expected in
2007. APHIS believes this decision will ultimately
encourage participation in the voluntary animal
identification component of NAIS by enhancing the
confidentiality of producer information. At the end
of 2006, more than 1 million NAIS-approved animal

identification devices had been distributed for use in
the United States.

The National Animal |dentification System
will enable animal health officials to respond
more quickly and effectively to animal disease
outbreaks and help producers in affected
areas take the measures necessary to protect
their animals, their communities, and their
livelihoods.

Animal Tracing—In keeping with APHIS’
commitment that NAIS be a true Federal-State—
industry partnership, the Secretary of Agriculture
announced that, under the NAIS, animal movement
tracing information could also be held in databases
maintained by the States. This was in addition to
databases already being maintained by industry.

NAIS Outreach
APHIS initiated another NAIS communications
campaign in May 2006. This campaign focused
on encouraging livestock producers and related
stakeholders to register their premises. The campaign
was implemented in conjunction with State and Tribal
Animal Identification Coordinators and included
proven research steps, strategies, tools, and tactics.
The program kickoff was held October 31—
November 1, 2006, at a 2-day briefing and media
training event in Kansas City. This event provided
a venue for all partners in the NAIS community
outreach effort to learn the strategic direction of the
campaign, obtain tools for encouraging premises
registration, share information, and learn from
each other.
Other highlights of NAIS outreach for 2006 are
described below:

e The NAIS Web site was redesigned to improve its
visual appeal and to make the content, especially
premises registration information, more easily
accessible.

e Species-specific premises registration brochures
were developed for six major species industries
(beef cattle, dairy cattle, poultry, swine, equine,
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and cervid), and more than 300,000 brochures
were distributed.

e Premises registration drives, in coordination with
industry and State representatives, were conducted
at events such as the 2006 World Pork Expo and
the 2006 World Dairy Expo.

NVAP

The NVAP was instituted in 1921 by APHIS—
Veterinary Services to foster collaboration among
private veterinarians, Federal and State animal
health officials, and colleges of veterinary medicine.
The goal is to ensure the overall health of the U.S.
livestock and animal population while preventing
the introduction of exotic disease agents.

The responsibilities of NVAP are to:

e Develop the first line of surveillance for reportable
domestic and foreign animal diseases,

@ Assist with interstate and international movement
of animals and animal products,

e Ensure national uniformity of regulatory programs,
and

e Participate in State—Federal-industry cooperative
programs.

Until recently, NVAP dealt only with initial
certification of participating veterinarians. However,
increasing world trade and international travel have
heightened the risks the United States faces from
disease introductions capable of threatening animal
and human health. Also, countries to which the
United States exports are seeking greater oversight on
exported animals and animal products. Therefore,
the NVAP is being enhanced to provide accredited
veterinarians with the tools needed to meet U.S.
disease-prevention, preparedness, oversight, and
response challenges.

The new enhancements to the NVAP will
emphasize the lifetime education of accredited
veterinarians via training modules that provide the
latest information on the transmission, recognition,
and reporting of exotic diseases, emerging diseases,
and program policy and procedures.

To meet these requirements, the program
will require participating veterinarians to renew
their accreditation status as either Category I or
Category II veterinarians by completing a specified
number of training modules within each renewal
period. Those seeking accreditation in Category I
would be authorized to perform accredited
duties on nonregulated animals—animals other
than food and fiber animals, horses, farm-raised
fish, poultry, all other livestock, birds, and zoo
animals that could transmit exotic animal diseases
to livestock—and will be required to complete
three supplemental training modules every 3 years.
Category II veterinarians will be required to
complete six supplemental training modules
for equids, food animals, and companion
animals every 3 years. Veterinarians accredited
at the Category II level will be authorized to
perform accredited duties on nonregulated and
regulated animals.

Other key elements being implemented as part of
the new NVAP include

e Opportunity for participating veterinarians at the
Category II level to obtain specialized accreditation
in areas such as quality control and certification
programs, testing, Johne's disease, aquaculture,
etc.; and

e Use of the electronic Veterinary Accreditation
Program (eVAP) to provide up-to-date accredita-
tion information.

eVAP—the Electronic Veterinary Accreditation
Program—is a module within the Veterinary
Services Process Streamlining (VSPS) Web-based
information system and was deployed in 2006. eVAP
allows veterinarians to apply for accreditation and
update their contact information. The VSPS system
offers an online single-access point for electronic
forms, applications, and certification processes
required for interstate or international movement of
animals and animal products. Other VSPS modules
include the Interstate, Import, and Export programs.
The VSPS—Interstate module allows accredited
veterinarians to access State regulations, print hard-
copy certificates of veterinary inspection (CVIs),
transmit electronic CVIs directly to State officials,
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attach test charts and vaccination records, transmit
“sighting” information to the NAIS, and interface
with the national premises repository.

The improvements in the NVAP will provide
accredited veterinarians with access to current
animal-health, food-safety, and regulatory issues;
greater awareness of national and international
animal health events; and increased service
marketability through specialization. Overall,
the program will improve integration of the
national veterinary community by providing a
cohesive safeguarding and emergency-response
network through increased quality and accuracy
of accreditation program activities.

12

2006 United States Animal Health Report









CHAPTER 3

National Animal Health
Surveillance System (NAHSS)

The NAHSS was designed to integrate existing animal-
health monitoring programs and surveillance activities
into a comprehensive and coordinated system. NAHSS,
coordinated by Veterinary Services” (VS) National
Surveillance Unit (NSU), is charged with enhancing
the collection, collation, and analysis of animal health
data and facilitating timely and efficient dissemination
of animal health information. NAHSS also augments
the Nation’s ability to detect the early signs of disease
outbreaks and identify cases of endemic disease.

The strategic plan for national animal-health
surveillance—established in 2004 by the NAHSS
Steering Committee, the National Surveillance
Coordinator, and the NSU—outlined four primary
goals for the NAHSS:

1. Early detection and global risk surveillance for
foreign animal diseases (FADs);

2. Early detection and global risk surveillance for
emerging diseases;

3. Enhanced surveillance for current program
diseases; and

4. Monitoring and surveillance for diseases of major
impact on production and marketing.

The NAHSS Strategic Plan is available on the Web
at <http://www.aphis.usda.gov/vs/nahss/docs/
NAHSS_Strategic_Plan_2005_0216.pdf>.

Since the inception of the NAHSS, substantial
strides have been made to enhance the system’s
effectiveness in achieving its animal-health
surveillance goals. This chapter describes in detail
several of the products, functions, and surveillance
plans that have been developed to meet the four
strategic goals.

In 2006, the NSU collaborated with multiple
units at the Centers for Epidemiology and Animal

Health (CEAH) to develop the first version of

the Surveillance and Data Standards for VS. The
manual provides standards and guidelines for the
construction and operation of a surveillance system
and represents an essential element of the NAHSS. A
primary objective of the NAHSS is to provide greater
protection from endemic, emerging, and foreign
animal diseases through enhanced information.
Standardization will help introduce consistency in the
way data are collected, stored, and made available and
will streamline the integration of a vast number of
data sources from multiple entities and locations.

The standards establish a foundation for building
surveillance and data-management systems that
better ensure integration and aggregation of
surveillance data to facilitate analyses that will inform
decisionmakers.

Appendixes included with the document provide
specific codes for commonly used data classes,
including diseases and conditions, species, and
breeds. Revisions, additions, and updates to the

The strategic plan for the National Animal
Health Surveillance System lists objectives
regarding foreign animal diseases,
including enhancing domestic and global
surveillance to identify elevated risks and
encouraging the development and application
of new technologies for early and rapid
disease detection.
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standards will be ongoing, and new versions of the

document will be released periodically.

Program Disease
Surveillance

The national eradication and certification programs,
which eradicate, prevent, or minimize animal
diseases of economic concern, are a fundamental
component of VS’ efforts to promote, ensure, and
improve the biological and commercial health of U.S.
livestock and poultry. VS eradication programs include
scrapie in sheep and goats, tuberculosis in cattle and
cervids, pseudorabies in swine, brucellosis in swine,
and brucellosis in cattle and bison. Control and
certification programs include chronic wasting disease
in cervids, Johne’s disease in cattle, trichinae in swine,
and the Swine Health Protection Inspection Program,
which regulates feeding of food waste to swine. More

detailed information about these programs and the
current status for each is provided in chapter 4.

FAD Surveillance and Programs

An FAD is defined as a transmissible livestock or
poultry disease believed to be absent from the United
States and its territories that has a potential significant
health or economic impact. The Animal and Plant
Health Inspection Service (APHIS) works with State
animal-health officials and veterinary professionals to
identify, control, and eradicate these animal diseases
and diminish their impact.

FAD Surveillance and Investigations

The NAHSS strategic plan contains specific objectives
regarding FADs. Those objectives include enhancing
domestic and global surveillance to identify

elevated risks and encouraging the development and
application of new technologies for early and rapid
disease detection.

Efforts to detect FAD events in the United States
include surveillance in disease-specific programs,
reporting by producers and private veterinarians, and
field investigations conducted by specially trained
Federal, State, and private accredited veterinarians.
In addition, detection efforts include State diagnostic
laboratory surveillance, in which routine cases
that are subsequently considered “suspicious” for
FADs by specially trained laboratory diagnosticians
are reported to Federal and State animal health
authorities for further investigation.

The National Animal Health Laboratory Network
(NAHLN) was developed to screen routine and
specific-risk samples for FADs. More detailed
information on the NAHLN is provided in chapter 5.

From 1997 through 2006, the number of
investigations per year ranged from a low of 254 in
1997 to a high of 1,013 in 2004 (fig. 1). The high
number of investigations in both 2004 and 2005 reflects
the occurrence of a widespread vesicular stomatitis
outbreak. In 2006, a vesicular stomatitis outbreak that
was much smaller and more localized occurred.

In 2006, APHIS conducted 491 investigations of
suspected FADs or emerging disease incidents in 45
States, Puerto Rico, and the U.S. Virgin Islands (table
A2.1 in appendix 2). Tennessee and Texas reported
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the most investigations (46 and 47, respectively).
Eleven of Tennessee’s investigations and 28 of
Texas” investigations were in response to a vesicular
stomatitis outbreak that ultimately was identified
only with positive vesicular stomatitis samples
from animals in Wyoming. Twenty-eight other
States, and Puerto Rico, conducted five or more FAD
investigations in 2006. Most of the cases suspected
of being FADs are first reported by private veterinary
practitioners and livestock producers.

Of the 491 investigations conducted in 2006,
12 resulted in a confirmed FAD finding with all 12
diagnosed positive for vesicular stomatitis. Early
identification and quick response ensured that the FAD
investigations were resolved, minimizing further spread.

In 2006, vesicular conditions (painful, blisterlike
lesions) of the muzzle and feet were the most common
complaint investigated. There were 305 vesicular
complaints: 204 in equids (horses, donkeys, and
mules), 60 in cattle, 20 in goats, 11 in sheep, 5 in
pigs, 1 in a bison, and 1 in a hedgehog (table A2.2 in
appendix 2). Differential diagnoses of FAD concern
for vesicular conditions in equids include vesicular
stomatitis. In ruminants, camelids, captive cervids,
and swine, concern for any vesicular lesions would
include not only vesicular stomatitis but also foot-and-
mouth disease (FMD), which is a highly contagious
viral infection of skin or mucous membranes that

primarily affects cloven-hoofed domestic and wild
animals. FMD would have a severe economic impact
if it entered the United States and spread throughout
the country. The 2001 FMD outbreak in the United
Kingdom demonstrated the rapidity of disease spread
and its devastating effect on the livestock population in
that country.

Surveillance in Disease-Control Programs
APHIS conducts surveillance specifically for avian
influenza (AI), bovine spongiform encephalopathy
(BSE), exotic Newcastle disease (END), infectious
salmon anemia (ISA), cattle fever ticks, classical
swine fever (CSF), tropical bont ticks (TBTs), and
screwworm to improve detection of disease and to
document that the United States is free from these
specific diseases. Brief descriptions of the programs’
surveillance are provided below.

National Poultry Improvement Plan (NPIP)—
Through participation in the voluntary NPIP,

all commercial breeding operations producing
primary and multiplier egg-type and meat-type
chickens and turkeys are monitored for Salmonella
pullorum (pullorum disease) and S. gallinarum (fowl
typhoid). Nearly all primary poultry-breeding

FIGURE 1: Number of investigations into possible foreign animal diseases and emerging diseases, by year,

1997-2006.
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operations—and many multiplier poultry-breeding
operations—are monitored for the organisms

that cause other egg-transmitted and hatchery-
disseminated diseases such as Salmonella enterica
serotype enteritidis, Mycoplasma gallisepticum, M. synoviae,
and M. meleagridis (turkeys only). Flocks primarily
producing meat-type chickens for breeding are
monitored for all serotypes of Salmonella. NPIP also
monitors breeder flocks as well as commercial meat
and egg production flocks for AL

Al Surveillance—The ongoing outbreaks of highly
pathogenic AI (HPAI) subtype H5N1 in Asia,
Europe, and Africa have focused increased attention
on Al surveillance in the United States. Due to
heightened animal- and human-health concerns,
the poultry industry and State and Federal animal
health regulatory agencies are making concerted
efforts to increase biosecurity measures and
conduct extensive surveillance for HPAI as well as
H5/H7 low-pathogenic Al (LPAI) in commercial
poultry, live-bird markets, and poultry raised in
nonconfinement operations.

APHIS has partnered with other Federal and
State agencies and the commercial poultry industry
in conducting surveillance efforts for notifiable
avian influenza (NAI) for many years. In 2006,
APHIS conducted a comprehensive review of its
Al surveillance efforts that included a thorough
description, summary, and analysis of surveillance
that has been successful in identifying Al early
in previous outbreaks. Concurrently, throughout
2006 APHIS implemented strategies to strengthen
existing NAI surveillance where necessary.

The surveillance plan resulting from the review
focuses on early detection of HPAI, including Asian
HPAI H5N1 viruses, as well as low-pathogenic NAI
viruses that pose a risk of mutating into forms that
may cause more-devastating disease. This plan
can be viewed on the Web at <http://www.aphis.
usda.gov/vs/nahss/poultry/ai/avian_influenza_
surveillance_plan_062907.pdf>.

Four methods of surveillance are conducted
in domestic poultry: passive surveillance, active
observational surveillance, active serologic
surveillance, and active antigen surveillance.

The Al surveillance plan addresses the following

populations: the large-volume commercial
poultry industry, the small-volume but high-
value commercial poultry industry, the live-bird
marketing system (LBMS), and backyard poultry
flocks. These categories are based primarily

on risk of disease introduction and the level

of management practices and commercial
characteristics. Nonpoultry populations, including
migratory waterfowl and zoo or exhibition birds,
also are included in the plan.

In addition, in partnership with the U.S.
Department of the Interior’s U.S. Geological
Survey and U.S. Fish and Wildlife Service, APHIS
monitors wild birds for AI. APHIS is continuing to
implement actions to further increase surveillance
sensitivity and ensure rapid and efficient detection
of future outbreaks of Al

Al Surveillance Data—NSU and other units at
CEAH developed a Web site (www.aphis.usda.
gov/vs/nahss/poultry/index.htm) that presents
summary surveillance data collected from various
avian health surveillance systems. APHIS works
closely with States and the commercial poultry
industry to monitor and test domestic poultry
for AL One such industry partner is the National
Chicken Council, which represents the U.S. broiler
industry and conducts rigorous testing for Al
The Council’s Avian Influenza Monitoring Plan
focuses on extensive private laboratory testing in
which every participating company tests all broiler
flocks before slaughter. That regimen exceeds the
minimum national standards established by the
U.S. Department of Agriculture (USDA) for AI
surveillance. Companies participating on the Council
account for 98 percent of U.S. broiler production.
APHIS collaborates with the Council to maintain
secure data-reporting systems that allow its testing
data to be used in national Al surveillance. This
information also demonstrates to international
partners that U.S. AI surveillance ensures the safety
of poultry exports to other countries.

Commercial Industry Program—In 2000, APHIS
published its final rule for a U.S. Avian Influenza
Clean classification for primary egg- and meat-
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type chicken breeding flocks. APHIS added both a
U.S. Avian Influenza Clean program for exhibition
poultry and upland gamebird breeding flocks and
a U.S. H5/H7 Avian Influenza Clean classification
for turkey breeding flocks in 2004. Finally, official
delegates of the NPIP’s 37 biennial conference
ratified the addition of a provision in the Code

of Federal Regulations (final rule published
September 26, 2006) that provides for participation
by commercial table-egg layer, broiler, and meat-
turkey operations. The code contains provisions
for U.S. H5/H7 LPAI-monitored classification for
participating flocks and slaughter plants.

The increased Al surveillance continued to show
that the United States remained free from H5 and
H7 subtypes in commercial poultry in fiscal year
(FY) 2006.

LBMS Program—The domestic LPAI program provides
surveillance to prevent and control H5 and H7 LPAI
in the LBMS. Surveillance in the LBMS began in 1986,
when markets were first identified as sources of Al
infection in domestic poultry. In 1994, H7N2 LPAI
was identified in the LBMS. In October 2004, APHIS
published uniform standards for H5 and H7 LPAI to
establish a more consistent approach to controlling
LPAI in the LBMS. States that volunteered to
participate in the program enacted regulations to
ensure compliance within their LBMS, including
producer, distributor, and retail market components.
APHIS provides training to State and Federal animal
health technicians, veterinary medical officers, and
other stakeholders working with the H5/H7 LPAI
Program in the LBMS.

In FY 2006, 101,435 samples from 12 States
(Connecticut, Florida, Georgia, Massachusetts,
Maine, Missouri, North Carolina, New York,
Pennsylvania, Texas, Virginia, and Vermont) were
tested for the presence of Al antibodies on agar
gel immunodiffusion. In addition, 24,455 samples
(each sample representing up to 5 individual
swabs pooled for a composite single sample)
from 7 States (Massachusetts, Maryland, Maine,
New Jersey, New York, Pennsylvania, and Texas)
were tested for the presence of Al virus by virus
isolation. Further, 19,857 tracheal/oral pharyngeal

swab samples (each sample representing up to 5
individual swabs pooled for a composite single
sample) from 15 States were submitted to be

tested for the presence of Al virus by reverse-
transcriptase—polymerase chain reaction (RT-PCR).
The States were Connecticut, Delaware, Florida,
Massachusetts, Maryland, Missouri, North Carolina,
New Jersey, New York, Ohio, Pennsylvania, South
Carolina, Texas, Virginia, and Vermont. In addition,
31,786 birds were sampled in California through
the California Avian Health Program, which
included testing of birds in backyard flocks and at
auctions, swap meets, and live-bird markets. All
positive specimens were submitted to the National
Veterinary Services Laboratories (NVSL) for
confirmation.

Of the 8,437 specimens submitted to NVSL,
either directly or for confirmation, the H7N2 virus
was isolated from 134. In addition to H7N2, the
HS5N2 subtype Al virus was isolated from three
specimens, as well as an H5N8 and H5N? subtype
of Al virus. Pathogenicity of representative H5 and
H7 AI virus isolates was determined by the chicken
pathogenicity test and amino-acid profile at the
hemagglutinin cleavage site; all viruses were of low
pathogenicity.

A marked decline in the incidence of LPAI
viruses in the LBMS in the United States,
particularly in New Jersey and New York, may
be due to recent efforts by APHIS, the States, and
producers. In New Jersey's retail live-bird markets,
of the 189 sampling visits (test events) to 36
markets in FY 2006, only 2 markets were positive
at least once, compared to 23 markets positive in
FY 2005. In the New York live-bird markets, of the
884 sampling visits to 100 markets in which more
than 12,000 pooled samples were collected, only 18
markets were positive at least once during FY 2006,
compared to 40 markets positive in FY 2005.

Biosecurity for Birds Program—The Biosecurity for Birds
outreach and education program was established

in response to the END outbreak of 2002—-03 and
continued in 2006. One of the major accomplishments
was a series of four stakeholder briefings held during
the fall of 2006 in Georgetown, DE, Tacoma, WA,
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Madison, WI, and Gainesville, GA. The briefings,
which received widespread local media coverage,

covered steps taken at the Federal, State, and local
levels to address HPAI should it be discovered in
domestic poultry or wild bird populations. APHIS
again collaborated with the national FFA organization
and 4-H to distribute information at more than 160
county and State fairs throughout the year.

To reach the program’s target audience, feed sacks
with information about biosecurity for birds were
distributed nationwide. In addition, the program
was advertised in rural cooperative publications and
community newspapers with a focus on reaching
communities most likely to have backyard birds.
Materials developed as part of the campaign included
a biosecurity guide, a calendar, brochures, posters,
giveaways, displays, videos, and a Web site: <http://
www.aphis.usda.gov/vs/birdbiosecurity/hpai.html>.

Materials were distributed at State and county fairs,
poultry shows, veterinary conferences, universities,
and 4—H meetings. Two mailings with order forms for
informational products were sent to backyard poultry
owners, using National Agricultural Statistics Service
(NASS) mailing lists (131,000 for each mailing),
resulting in a return rate of close to 10 percent.
Additionally, more than 50 countries around the
world have requested information about the campaign.

END—The development of a national END
surveillance system began in late 2003. The two
primary goals of END surveillance are to (1) facilitate

early detection of END, should it occur in commercial
or noncommercial poultry populations across the
United States; and (2) identify at-risk populations to
enhance targeted surveillance activities. Surveillance
relies on owners’ reporting sick birds and on vigilant
scrutiny for illegally imported birds at our borders.

END Surveillance in 2006—The NVSL has approved
30 laboratories to perform real-time RT-PCR assays
for END virus. Surveillance is conducted by testing
samples from the LBMS, shows, and fairs as well

as samples submitted to diagnostic laboratories.
Under the program, 7,449 specimens from 26
States were tested for END in FY 2006, with all test
results negative. In addition, the California Avian
Health Program tested about 100,000 birds for END
in California. That program included commercial,
noncommercial, and live-bird market testing.

BSE Surveillance—When veterinarians examine
cattle and find central nervous system (CNS) signs,
such as changes in temperament, abnormal posture,
and ataxia, BSE is one of the differential diagnoses of
concern. APHIS has conducted surveillance for BSE
since 1990. From June 2004 through August 2006,
APHIS conducted an enhanced surveillance effort. It
was designed to estimate the level of BSE present in
the national herd and provide input for designing a
long-term surveillance plan.

Using data from surveillance efforts over the
past 7 years—including the period of enhanced
surveillance—APHIS completed an estimate of the
prevalence of BSE in the United States. This analysis
concluded that BSE is likely to occur in this country
at extremely low levels, less than 1 case per million
adult cattle, and that the most likely number of cases
is between 4 and 7 infected animals out of 42 million
adult cattle.

In August 2006, USDA began transitioning to
ongoing surveillance that is more commensurate with
the extremely low level of risk in the United States
yet continues to exceed surveillance guidelines set by
the World Organization for Animal Health (OIE).

Ongoing surveillance in the BSE program will
sample roughly 40,000 animals each year from the
cattle populations where the disease is most likely
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to be found. The targeted population for ongoing
surveillance focuses on cattle exhibiting signs of CNS
disorders or any other signs that may be associated
with BSE, including emaciation or injury. Dead
cattle, as well as nonambulatory animals, will also be
targeted. Healthy slaughter animals are not included
in the sampling because the likelihood of detecting
BSE in them has been shown to be extremely low.
Therefore, this population includes three of the four
surveillance streams as recommended by OIE.

Data collected from the 40,000 samples will
exceed the 7-year cumulative number of points to
qualify as Type A surveillance per Article 3.8.4 of the
OIE Code. Further, this level of sampling allows the
United States to assess any change in the BSE status
of U.S. cattle, and identify any significant rise in BSE
prevalence in this country.

ISA—In 2001, ISA virus infection was detected at
salmon sites in Cobscook Bay, ME. In December 2001,
the Secretary of Agriculture declared an ISA disease
emergency, which permitted allocation of funds to
APHIS to provide indemnity, epidemiologic, and
surveillance assistance to Maine’s salmon industry
over a 2-year period.

During the initial 2-year period, disease-control
standards were developed and published as final
standards. Biosecurity was identified as a key
component of the ISA program. Many important
risk factors identified in the transmission of ISA are
related to biosecurity issues, including handling and

TABLE 2: ISA inspections

disposing of processing waste, blood, and stun-water;
removing and disposing of dead salmon; controlling
movements of vessels, equipment, and human site
traffic; maintaining and using disinfection stations;
and managing pens to control sea lice.

Surveillance is a mandatory activity at all Maine
aquaculture sites where salmon are raised and is
performed by the site veterinarian at a frequency
dictated by the ISA status of the site but at least
monthly. These inspections include a visual overview
of the site, a review of mortality records, the
collection and submission of at least 10 moribund or
freshly expired salmon, and a completed submission
form that is sent with the salmon to an APHIS-
approved laboratory.

Biosecurity audits are performed semiannually
on high-risk sites, yearly on low-risk sites, and at
least annually on vessels. Audit reports identify
observed strengths and weaknesses, recommend
improvements, and prioritize response times by
apparent relative risk.

Program Implementation—The ISA Program, initiated
in early January 2002 in partnership with the Maine
Department of Marine Resources (DMR), continued
through 2006. In 2006, the Eastport, ME, area
received over 3 million smolts on 6 sites, at least
twice as many fish as in earlier stockings under
USDA oversight. In 2006, 807 samples were collected
during 95 inspections at 13 cage sites (table 2). These
samples bring the total number collected to 11,343

2002
Samples 1,963
Inspections 189
Site audits 22
Vessel audits 8
Cages confirmed positive 0
Confirmed cages removed 0
Newly confirmed sites 1
Previously confirmed sites 0
Sites in water 20

2003 2004 2005 2006 Total
3,187 3,933 1,453 807 11,343
369 387 178 95 1,218
21 13 11 12 79

11 0 2 0 21

5 17 19 1 42

5 17 19 1 42

2 6 0 1 10

0 1 5 0 N/A

23 21 12 13 N/A
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during 1,218 inspections throughout the program.
Twelve site audits were conducted, for a total of 79
audits conducted during the program.

In 2006, there was a single newly confirmed site
with ISA. Only one cage was confirmed positive for
ISA on this second-year site (January—February 2006),
and that cage was immediately removed. By the
end of 2006, 4 different genotypes of the virus that
causes ISA had been detected in Maine; all of these
had also been identified in New Brunswick, Canada,
which has detected a total of 15 genotypes.

A new bay management strategy was
implemented in 2006, based on hydrographic
exchange during a single complete tidal cycle and
encompassing all of the Maine and New Brunswick
sites in the immediate vicinity of Eastport. As of
early spring, no ISA disease had been detected in
the newest-year classes (2006—07).

The APHIS Eastport, ME, ISA staff published
findings from several epidemiologic ISA studies in
2006. Topics included the identification of husbandry
and spatial variables important to ISA outbreaks on
Maine farms, evaluation of the efficacy of emamectin
benzoate in the treatment of sea lice (a potential
vector for ISA virus), and the importance of bilateral
program harmonization to the efficient and successful
control of ISA in Maine and New Brunswick.

USDA is currently sharing surveillance costs evenly
with the Maine DMR and the salmon industry.

Cattle Tick Surveillance—The Cattle Fever

Tick Eradication Program began in 1906 with the
objective of eradicating endemic populations of
fever ticks (Boophilus microplus and B. annulatus) that

had become endemic in the Southern United States.
Fever ticks carry and transmit bovine babesiosis
(Babesia bigemina and B. bovis), which causes illness and
high mortality in immunologically naive cattle. By
1943, the eradication campaign had been declared
complete, and all that remained was a permanent
quarantine zone along the Rio Grande in south Texas.
That permanent quarantine zone exists to this day as
a nearly 500-mile-long swath of land from Del Rio
to Brownsville, TX, ranging in width from several
hundred yards to about 10 miles.

Sixty-one mounted inspectors who patrol the Rio
Grande along the Mexican border conduct range
inspections of premises within the quarantine zone
and apprehend stray and smuggled livestock from
Mexico. Program personnel also inspect and treat
livestock on premises found to be infested with
fever ticks, regularly inspect premises that have
been quarantined for infestations or exposures, and
perform the required inspection and treatment of all
cattle and horses moving out of the quarantine zone.

In FY 2006, eradication personnel apprehended 97
stray and smuggled animals (42 cattle and 55 horses)
from Mexico, 28 of which were infested with fever
ticks. In FY 2006, 65 new premises were found to be
infested with fever ticks, with 50 premises located
inside the quarantine zone and 15 premises located
outside it. In comparison, 117 total infestations were
detected in 2005, with 78 premises located inside the
quarantine zone and 39 premises located outside it
(table 3).

TABLE 3: Cattle tick surveillance

2004 2005 2006
Premises infested 94 117 65

Premises infested outside 20 39 15
quarantine zone

Animals apprehended 60 35 97

Apprehended animals infested 21 9 28

While the 2006 figures seem to represent a 35-
percent decrease in the quarantine zone infestations
over 2005 levels, an analysis of changes in cattle
population density in the area between 2005 and
2006 conveys a different story. A cattle population-
density study revealed that between 2005 and 2006,
there was a substantial decrease across all work areas
in both the number of cattle herds (down 41 percent)
and the total number of cattle (down 45 percent)
present within the quarantine zone. The decrease
means fewer herds are available to become infested
in the quarantine zone. Consequently, the level of
infestation within the quarantine zone in FY 2006
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was effectively about the same as in FY 2005 despite
the decrease in the actual number of infestations.
Although fever-tick infestation rates tend to
spike cyclically over a period of several years, the
current infestation rates within the quarantine zone
in both 2005 and 2006 are higher than have ever
been recorded. There is an apparent increase in the
maintenance of ticks on wildlife—most notably on
white-tailed deer and nilgai.

TBT Surveillance—The TBT, Amblyomma variegatum,

is an important vector of Cowdria ruminantium, which
causes heartwater disease in ruminants, and of
Dermatophilus congolensis, which causes dermatophilosis.
The TBT was first reported on six adjoining farms at
the western end of the island of St. Croix, U.S. Virgin
Islands, in 1967. The number of TBT-infested farms
had increased to 11 by March 1968. The U.S. Virgin
Islands Department of Agriculture (USVIDOA) began
an aggressive eradication effort, and in 1972 St. Croix
was declared free of the TBT. However, free status
lasted only 15 years.

In an attempt to eradicate the TBT in St. Croix
again, USDA-APHIS-VS entered into a cooperative
agreement with USVIDOA in 2003. A program was
designed to attain eradication in 24 months. It began
with an 18-month period that involved spraying all
susceptible animals with the acaricide Coumaphos.”
The treatment phase was followed by a 6-month
surveillance period. Confirmation of complete
eradication was to be done through continued
surveillance activities on infested and later vacated
premises (cleared of all susceptible host livestock)
for a period after the last tick was seen.

The TBT program on St. Croix started on October
1, 2004. On July 26, 2006, 11 premises in the
quarantine zone had been identified as infested, or
had been infested and were still under the 3-year
quarantine, with the TBT on livestock or horses.
Currently, nine of these premises are vacated; a few
of these have been vacated for almost 3 years. Based
on the biology of the TBT, vacating pastures for 3
years after the last tick is seen is the recommended
waiting period before pastures can be populated
again. A new infestation was discovered in the
buffer zone of the island. The source of this TBT

infestation was traced back to hand-cut grass that
had been taken from roadsides and vacant garden
grounds in the quarantine zone and into the
premises in the buffer zone.

The current APHIS-VS eradication and surveillance
efforts are funded through December 31, 2007.

Screwworm Surveillance—Cochliomyia homnivorax
(Coquerel), the New World cattle screwworm, is
found only in warm climates throughout the Americas.
It is an obligate parasite that feeds on tissues or fluids
of all warmblooded living animals, including humans.
Before eradication in the United States (1966 in the
Southwestern United States), screwworms were an
important pest of U.S. livestock, with annual livestock
production losses estimated at about $750 million.

A permanent barrier for screwworm prevention
was established along with the permanent barrier for
FMD in the Province of Darien and the provincial-
level comarca of Kuna Yala in Panama. The goal to
eradicate screwworm in the United States, Mexico,
and Central America has been realized with the
establishment of this barrier in the Isthmus of
Panama and a buffer zone 20 nautical miles into
Colombia. No case of screwworm has been found
in Panama since August 2005. Dispersal of sterile
screwworm flies is ongoing as a preventive measure.

NVSL personnel perform identifications for
suspected screwworm infestations in the United
States. Table 4 lists the number of submissions NVSL
received for myiases and suspected screwworms from
2001 through 2006.

TABLE 4: Screwworm submissions tested by NVSL

Number of Number of

Year Submissions Positives
2001 161 0
2002 102 0
2003 74 0
2004 74 0
2005 49 1
2006 44 0
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CSF Surveillance—The United States has been free
of CSF since 1978. CSF is still endemic in many other
countries in the Western Hemisphere, including
Mexico, Cuba, Haiti, and the Dominican Republic.

The comprehensive surveillance plan for CSF is an
example of objectives-based surveillance developed
according to the surveillance standards of the NSU.
The plan is available on the CSF surveillance Web site
at <http://www.aphis.usda.gov/vs/nahss/swine/cst/
index.htm>.

Implementation of this plan began in early
2006. Training was conducted via Web casts and
distribution of the CSF Surveillance Manual. Only
through the cooperation of State, tribal, and Federal
Government agencies with producers and private
practitioners can we hope to rapidly detect any
incursion of CSF into the United States and mitigate
the dramatic impacts of a large-scale outbreak.

In 2006, VS implemented several surveillance
systems designed to rapidly detect the introduction
of CSF virus into the United States. The first is a
reporting system through which private practitioners,
producers, diagnosticians, and slaughter inspectors
report animals that display clinical signs similar to
those of CSE. In 2006, there were 24 swine cases
reported and investigated, 20 of which were in CSF
high-risk States.

A cooperative agreement was established with
industry associations and Iowa State University to
develop the CSF awareness campaign to enhance
the effectiveness of the CSF surveillance system.
Publication materials to increase awareness of the
surveillance activities in the CSF program were
created with the ultimate goal of increased reporting
of suspicious cases.

CSF surveillance activities in 2006 centered on
implementation of the laboratory-based surveillance
program via the NAHLN. Nasal swabs and tonsil
specimens from sick pigs were submitted to
the NAHLN for CSF testing, using real-time RT-

PCR. Domestic specimens were collected at 14
participating veterinary diagnostic laboratories and
11 slaughter plants; other specimens were collected
from feral pigs by 18 APHIS-Wildlife Services
biologists. In all, 13,805 specimens were collected—
8,533 from labs, 2,126 from slaughter plants, and
3,146 from feral swine (fig. 2). There were 7,948

FIGURE 2: Number of samples tested for CSF
in 2006.

Feral swine 3,146

Slaughter plants 2,126

Labs 8,533

nasal swabs and 5,823 tonsil specimens tested for
CSF in 12 NAHLN labs. All specimens tested were
negative.

New Surveillance Plans and Evaluations

To fulfill the objectives of the NAHSS, the NSU
develops and enhances animal health surveillance
by evaluating existing surveillance, designing new
surveillance systems, and integrating surveillance
conducted by various partners into national systems.
This section highlights some of the surveillance
planning and evaluation efforts of 2006.

Bovine Brucellosis Surveillance—The primary
rationale for brucellosis eradication is the economic
benefits to the cattle industry and consumers of its
products. The first campaign to control brucellosis
in the United States began in 1934. By 1954, a
comprehensive State—Federal brucellosis eradication
program was launched.

In 2006, APHIS initiated a review of existing
bovine brucellosis surveillance activities and began
developing a plan for a more efficient, cost-effective
surveillance system for the brucellosis eradication
program. The detected number of brucellosis-
affected cattle herds in this country has substantially
declined since the eradication effort began. States
are designated brucellosis free when none of their
cattle or bison is found to be infected, under active
surveillance in accordance with the program’s
Uniform Methods and Rules, for 12 consecutive
months. In the United States, 48 States are classified
as brucellosis free. Of the 48 States, 38 have remained
in that classification for 10 or more years, and
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22 of those States have remained in the “class-free”
category for 20 years or more. In most respects, the
intensity of surveillance has remained at the same
level for more than 20 years.

An APHIS-appointed working group consisting
of VS representatives, State Veterinarians, and
cattle industry representatives is conducting the
surveillance planning and implementation efforts.
The working group is reviewing current levels of
surveillance for bovine brucellosis in beef and dairy
cattle, risk-factor assessments, cost—benefit analyses of
current testing and surveillance protocols, laboratory
processes, methods for tracing infected animals, and
determination of statistical standards for brucellosis
surveillance. The group has identified several goals,
including reducing redundancies of sampling,
balancing the intensity of surveillance between dairy
and beef cattle, maintaining current surveillance
activities (i.e., slaughter surveillance and brucellosis
ring testing), and maintaining a high degree of
protection against bovine brucellosis. The group’s
recommendations are expected to be phased into
operation beginning in FY 2008.

With the majority of the United States considered
free of bovine brucellosis, transmission risk of this
zoonotic disease from wildlife to cattle and cattle to
wildlife is low, with the exception of the brucellosis
reservoir in the Greater Yellowstone Area (GYA).

In the GYA, brucellosis in bison and elk presents
a risk to livestock. This risk is monitored through
multiagency jurisdictional management agreements.
A number of Federal, State, and nongovernmental
organizations focus on the long-term risk
management of, surveillance for, and eventual
elimination of brucellosis in elk and bison while
maintaining the health of cattle herds in and around
the GYA.

Vesicular Disease Surveillance—In 2006,
vesicular disease surveillance in the United

States was reviewed by the NSU. While the
longstanding passive surveillance system has been
successful, today’s globalization trends warrant
some modification to ensure continued success

in excluding vesicular diseases from this country.
The design of a national surveillance plan that

enhances existing infrastructure and integrates new
surveillance components will be completed in 2007.

Viral Hemorrhagic Septicemia (VHS)
Surveillance—The recent emergence of VHS virus
IVb, which causes an OIE-reportable disease, in
freshwater fish in the Great Lakes region prompted
the Canadian Food Inspection Agency (CFIA), USDA,
and U.S. Fish and Wildlife Service (FWS) to task

the collaborative development of a bilateral VHS
virus surveillance plan. A working group including
representatives from these organizations and the
bilateral Great Lakes Fish Health Commission

was convened in November 2006 to structure a
surveillance approach to support risk assessment
and management decisions for harmonized use in
aquaculture and wild freshwater systems of both the
United States and Canada.

A growing number of fish species, and
consequently a wide range of industries, are
susceptible to clinical or economic impacts of VHS
virus IVb. Freshwater industries at stake include
commercial and government producers of fish moved
live for consumption, bait, sport, feed, or stock
enhancement. Because freshwater fish industries
move live fish extensively, whether for brood stock,
feed, or final use, the current and future distribution
of the virus could potentially extend well beyond
the Great Lakes. The goals of this surveillance effort
are to efficiently and effectively (1) evaluate the

current distribution of VHS virus in both aquaculture
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and wild susceptible freshwater fish populations of

the United States and Canada and (2) implement a
surveillance framework to facilitate detections of
future VHS virus outbreaks.

The scope of the effort includes any strain of
VHS virus from wild or cultured fish populations;
however, only freshwater systems will be sampled.
Surveillance methods that juxtapose diagnostic
testing data with alternative complex data sources
(e.g., expert opinion and observational surveillance)
will be considered. Planning and development
are continuing. CFIA and the FWS will begin
implementing various stages of the plan in 2007.

Pseudorabies Surveillance—A comprehensive
surveillance plan for pseudorabies virus (PRV),
specifically for rapid detection of PRV introduction
into commercial swine, is under development

and expected to be completed in 2007. Although
pseudorabies has been eradicated from commercial
production swine, it is still endemic in feral swine
and can be found occasionally in transitional swine
herds, which are defined as captured feral swine

or domestic swine in contact (or potentially in
contact) with feral swine. Reintroduction of PRV into
commercial swine would most likely occur via either
direct exposure to free-roaming feral hogs, indirect
exposure to wild boar at hunting clubs, or exposure
to transitional swine infected by feral swine.

Several surveillance activities are being employed.
First, as with other FADs, is a passive surveillance
system for reporting of suspicious cases. Second is
the laboratory-based surveillance of submissions
that feature high mortality in pigs, CNS symptoms
in suckling pigs, abortions, and other signs of
reproductive failure. This system will be integrated
into the NAHLN surveillance program for CSF (i.e.,
same laboratories, same cases, different PCR test
used). In addition, serum samples submitted to
the five swine-predominant diagnostic laboratories
will be selected from respiratory cases, or from
serum routinely submitted for sero-profiling or for
determining PRV-monitored herd status for PRV
surveillance testing.

Herds shipped interstate from counties with feral
swine will be eligible for postmovement testing.

Herds will be sampled based on risk of exposure to
feral swine. In States that have relatively few counties
with feral swine, the population under surveillance
will be herds raised on outdoor production facilities
in counties adjacent to commercial farms. Onfarm
PRV testing will be conducted routinely in these
selected areas and also in response to reported

“direct exposure” events of commercial swine to

feral swine. The case definition for a “direct exposure”
event would be physical contact (feral swine that

have gained access to the swine facilities or pens) or
fenceline contact (feral swine spotted along the fence).

Another objective of PRV surveillance is to monitor
the risk of PRV introduction into commercial swine,
including the distribution of the feral swine population
and the size of the population at risk of exposure (i.e.,
outdoor production sites). Specialized software for data
mining of electronic information sources will help
rapidly identify and analyze information related to PRV
outbreaks in other countries.

Surveillance Reporting

Analysis, reporting, and dissemination of the
resulting national surveillance data for action
planning and risk analysis purposes are also key
elements of the NAHSS mission. This section
describes some of these reporting efforts and
activities.
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National Animal Health Reporting System
(NAHRS)—The United States is a signatory country
of the World Trade Organization (WTO). Member
Countries are obligated to comply with the WTO’s
Agreement on the Application of Sanitary and
Phytosanitary Measures. The WTO assigned standards-
setting authority to the OIE for international trade-
related animal-health issues. For more than 25 years,
VS has reported the occurrence of OIE-notifiable
diseases in the United States. The United States meets
its OIE reporting obligations using a variety of sources,
including the NAHRS, FAD reports, and national
program disease surveillance reports, among others.
The U.S. status of the occurrence of OIE-reportable
diseases is listed in table A2.3 in appendix 2.

NAHRS is a voluntary, cooperative system for
reporting animal diseases. It is designed to collect
monthly data through State animal-health officials on
the presence or absence of OIE-reportable diseases

FIGURE 3